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Abstract 
The destruction due to earthquake in certain parts of the world had created problem of shelter 
to the survivors. Countries likes Indonesia, China, Japan, Iran and Pakistan which are prone 
to earthquake have severe weather condition. The victims need immediate shelter to protect 
them from this weather. Under these circumstances rapid all weather shelter is the best option 
to help the survivors. This paper presents a model of rapid shelter known as Malaysian 
Improvised Rapid All-Weather Shelter or MIRAS. The improvement of the model has been 
carried out basen on the previous model. The research outcome shows that the improvement 
has been made in term of design, size, space utilities, materials and thermal comfort from the 
preceding MIRAS I and MIRAS II. It also discusses the design and construction aspect of the 
model, ergonomics study and measurement of temperature inside and outside MIRAS. The 
study revealed that MIRAS III perform higher reduction of temperature, 14.6 % compare to 
MIRAS II, 7.3 % during the peak hour. By changing the roof material from corrugated 
galvanised iron (zinc) to nypafruiatycan leaf roof can reduce the heat inside the MIRAS 
significantly. In term of ergonomic the study shows that MIRAS III could occupy more 
people as compared to MIRAS II from three persons to five persons. 
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1.0 Introduction 
The need for emergency mitigation 
has been visibly emphasized throughout 
the world in recent history. Natural 
disasters, such as earthquakes in regions of 
Pakistan, Iran and Turkey, or man-made 
disasters such as ethic conflict in Africa. 
Primary to the facilitation of these services 
is the issue of shelter. Shelter can come in 
many form, be it as the canvas tent carried 
in battle, the mud hut on open plain, or the 
wood-framed box with a backyard and a 
white picket fence. 
Earthquake that hit Pakistan on last 
2005 produced a great damage and death. 
The phenomenon makes many residents 
become homeless. Most of the survivors of 
the 7.8 Richter scale earthquake lives 
under a canvas or fabrics shelter or else in 
an open air after the incident. This 
situation makes them bared due to cold 
winter and strong wind since majority of 
victims lived in mountainous village. A 
non-government organisation, World 
Health Organization (WHO) stated the 
main reason of North Pakistan earthquake 
survivors' death was due to pneumonia. 
They were suffering either due to 
insufficient amount of food or due to lack 
of shelter from winter. Other source, The 
Times reported that more than 87000 
people are death and this number increased 
during winter. On set of winter below 10 
degree Celsius at night, 100 Pakistani's 
children death at least caused by extreme 
cold. The available temporary shelters 
proved that it can't protect them against 
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coldness. Besides, the shelters can't stand 
longer under the load of snow and easily 
blew away during harsh wind. 
One of the best ways to shield 
against fire, flood and storm may as well 
be with earth, water, air and fire. Nature 
does that itself. The equilibrium of the 
natural elements are the natural balancing 
acts among these universal element (Cal-
Earth Institute, 1992). The strongest 
structure in nature which work in tune with 
gravity, friction, minimum exposure and 
maximum compression are arches, domes 
and vault forms. And it can be easily 
learned and utilize the most available 
material on the earth: (Cal-Earth Institute, 
1992). 
Based on problem created, 
researchers recognized that the earthquake 
survivors need an express shelter that 
strong to face brutal weather condition. 
The idea of MIRAS I and II inspired to 
help the survivors for having a good 
shelter in addition to give them a 
comfortable living. Meanwhile MIRAS III 
model designed focusing on the Malaysia 
Climate which is hot and rain throughout 
the year. As an alternative shelter, MIRAS 
provide a temporary shelter which is 
practical, made by local materials and 
effective cost with earthquake resistance. 
The aim of this project is to create an 
emergency shelter for the homeless that 
meets those all requirements. This paper 
reviews the model material, ergonomic 
and construction methodology and also 
measurement of model's internal 
environment. 
2.0 MIRAS 
MIRAS is the temporary shelters 
that could quickly and cheaply be built for 
immediate distribution to the earthquake 
victim especially countries likes Pakistan, 
Iran and Turkey. This type of shelter 
designed to meets all requirements of not 
only suitable for emergency shelter but 
that of integration of emergency shelter 
into longer life structure. MIRAS are 
constructed at the basic guidelines of 
temporary shelter and established that 
shelters should be, quick and easy to build 
by community members, be safe against 
extreme weather and further earthquakes, 
be inexpensive, easily transported to 
remote mountainous village by foot, 
constructed of locally and culturally 
familiar materials and methods of 
construction, and built requiring no special 
tools or equipment. 
MIRAS is introduced as the 
alternative shelter based on the idea of 
Improvised Rapid All-Weather Shelter 
(IRAS) that has been specially designed by 
Hammad Husain (architect) with Umar 
Iqbal from Pakistan. The physical 
appearance and material has been changed 
to suite the Malaysian environment and 
climate. The improvement has been made 
for MIRAS I and II in term of floor size, 
height of the structure, material (sandbag, 
window, door and roof system). 
Meanwhile the major different of MIRAS 
III from the preceding model are by 
altering the roof material from corrugated 
galvanized iron (zinc) to nypafruiatycan 
thatch and the size of the base side wall 
wider than earlier. The reason using this 
type of roof (nypa thatch) compare to zinc 
because it is cheaper, lighter and better 
thermal resistance factor. 
The materials used include sand 
bags or polypropylene bag, filled with 
sand on site to construct the walls. These 
replace brick and stone. Barbed wire is 
used as a binder instead of cement mortar 
and gives the structure a monolithic design 
and contributes to earthquake resistance. 
The roof is made of nypafruiatycan leaf 
with internal support by triangle roof 
frame design. This Model is a transitional 
shelter and can last between one to five 
years depending on how well owners 
cover the structure by using mortar or 
cement plaster. 
2.1 Specification of Miras 
The floor area of MIRAS is 75.2 
square feet (8'x 9.4') with end or side wall 
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height o f 3 feet 6 inches and 6 feet 11 
inches in front meanwhile back wall 6 feet 
4 inches height as shown in Figure 1. The 
number o f sandbag or polypropylene bag 
needed in this project was about 500 bags 
and this material was waste material. Two 
strands o f four point barbed wire are laid 
in between every row o f bags which 
required six number o f the barbed wire 
half roll. Playwood door size (3 ' x 6') 
needed and 80 sticks o f nypa thatch 
dimension o f (3 ' x 1'). The w o o d lintel 
size (12" x 1") provided and six numbers 
of roof frame (2"x3") used to support the 
roofing. 
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Figure 1: Isometric view 
2.2 Construction Process. 
The construction o f MIRAS will 
take about one to three days depending on 
the weather condition, resource 
management and the number o f members 
involved in the construction. The 
estimated cost in this model was about RM 
1,500 per unit and it will be cheaper if 
utilizations o f the environment material. 
The construction steps/processes are as 
follow: 
a. Setting-up base 
b. Stacking sand bags 
c. Setting-up door and windows 
d. Roofing 
The first procedure o f constructing 
MIRAS is to establish a baseline. Since 
our ground is water logged than w e need 
to spread the crusher run within the 
parameter of the base. The position of this 
line must be clearly marked on-site so that 
it can be re-established at any time. The 
equipment used for setting up is measuring 
steel tape and a typical builder square. 
Next step is to fill the sandbag with the 
sand and tie it up. After that the sandbags 
is lay like the sculpted masonry 
appearance (brick bonding). Strand o f four 
point barbed wires are laid in between 
every row o f bags. The barbed wire acts as 
the hook and mortar provide tensile 
strength inhibits the walls from being 
pulled apart. Window material can be used 
from waste material available. Six 
windows are placed in the building where 
each two windows are situated on the back 
wall, and two at both sides of the building. 
For our case w e used 8 inch diameter PVC 
pipe for the windows. The purpose o f the 
window is to improve the ventilation of the 
building and thus gives comfort to the 
occupants. W e used nypa thatch as the 
roofing for the MIRAS and supported by 
roof frame. It provides a covering that will 
exclude the rain. Figure 2 shows the 
proposed MIRAS in three dimensions (3D) 
view. 
Figure 2: The 3 Dimension of MIRAS. 
Pictures be low show the steps 
involved in building the MIRAS model:-
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Setting -up MIRAS base 
Door frames are attached first. 
The side walls will be build up to 3'6". 
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Build up roof structure 
Attach the nypa leaf on the roof structure. 
Install aluminum roof ridge at the top. 
Construction of MIRAS III complete 
3.0 Space Utilization. 
Standard size of space utilization is 
obtained from Ramsey/Sleeper (1994) the 
'Graphic Architech Standard' in which the 
size of human body and movements of 
human beings are used to design a space or 
a building for suitability and human 
comfort. In a building construction, there 
are standardize modes to design a building 
or resident. However, there are no such 
modes for building a shelter. In designing 
MIRAS III, "ergonomic study" is used to 
determine the usage of space according to 
its size and human movements to produce 
a suitable and comfortable shelter 
There are three frequent 
movements of a human being in a space 
which is standing, sitting and lying down. 
These movements are taken into 
consideration in designing a shelter, so that 
the shelter will became comfort to the 
condition of human beings. The standard 
size of a standing human being is 76 inch 
and 36 inch wide. Meanwhile the standard 
size of sitting human being is 40 inch 
height and 36 inch wide. Next the standard 
size of lying human being is 74 inch and 
22 inch wide. 
3.1 MIRAS Space Utilization Analysis 
"Ergonomic study" is used to 
determine the space utilization according 
to its size and human movements to 
produce a more sitable and confortable 
shelter for the users. "Ergonomic study" is 
found in the Architectural Graphic 
Standards where it is used by architects to 
design a building or an object to fulfill the 
space utilization and the comfort of it 
users. Three frequent movements by 
human being are standing, sitting and 
lying, which will be the reference to 
design the MIRAS Model. 
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3.1.1 The Usage of Space when Users are 
Sitting Down. 
Figure 3: Space applied in sitting 
condition 
Figure 3 shows space applied in 
sitting condition. Human height during 
sitting condition is 4 feet and width is 1.83 
feet. Space for working in sitting condition 
is 2.33 feet. Space area inside MIRAS is 
75.2 square feet and space area for five 
human in sitting condition is 21.3 square 
feet. Depending on area of space used in 
MIRAS, another 53.9 square feet are free 
and consider that, space for giving 
comfortable condition for occupants. 
3.1.2 The Usage of Space When Users are 
Standing 
Figure 4: Space Applied in Stand 
Condition 
Figure 4, shows space applied in 
standing condition. Human height during 
standing condition is 6.33 feet and width is 
1.83 feet. Space for working in standing 
condition is 2.17 feet. Space area inside 
MIRAS is 75.2 square feet and space area 
for five human in standing condition is 20 
square feet. Hence, another 55.2 square 
feet are free and consider that, space for 
giving comfortable condition for occupant. 
3.1.3 The Usage of Space When Users are 
Lying Down. 
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Figure 5: Space Applied in Lying Down 
Condition 
Figure 5, shows space applied in 
lying down condition. Human height 
during in stand condition is 6.33 feet and 
width is 1.83 feet. Space for working in 
stand condition is 2.17 feet. Space area 
inside MIRAS is 75.2 square feet and 
space area for five human in lying down 
condition is 57.9 square feet. Thus, another 
17.3 square feet are free and consider that, 
space for giving comfortable condition for 
occupants. 
4.0 Weather Performance 
MIRAS is designed to withstand 
severe weather condition. The weather 
parameters/variables that are known to 
have impact on MIRAS are extreme 
temperature, heavy rainfall and 
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Graph Temperature vs Time 
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Figure 6: Temperature Comparison between Indoor and Outdoor of MIRAS 
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Figure 7: Relative Humidity Comparison between Indoor and Outdoor of MIRAS 
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earthquake. For this study, only 
temperature and humidity were 
considered. The data for both variables 
were taken from inside and outside of 
MIRAS for a period of seven days. The 
data collected 12 hours from 8am until 
8pm with an interval of one hour. The 
equipment used to gather the data was 
Hydro Thermo-anemometer (Meter Kit). 
The purpose of collecting the data is to 
study a simple relation between outside 
and inside temperature and relative 
humidity. Further more the objective of 
this research is to analyse the temperature 
performance between the MIRAS model II 
and III. 
4.1 Temperature Analysis 
Figure 6 shows that the maximum 
temperature different is spotted at the 
fourth day at 2.00 pm where the outside 
temperature reading is 36.8°C and inside 
temperature of MIRAS III is 32.1°C 
meanwhile MIRAS II is 34.3°C. The 
percentage of reduction for MIRAS III at 
the high time was 14.6% while MIRAS II 
was 7.3°C. From the comparison, it shows 
that MIRAS could reduce heat during high 
temperature situation and increase the 
temperature during morning and night. 
The result indicated that the MIRAS III 
model perform better than MIRAS II with 
the difference percentage of temperature 
reduction is 7.3%. The implication of this 
finding is that MIRAS can help occupants 
to stabilize their body temperature and 
thus make life more comfortable in 
MIRAS. 
4.2 Relative Humidity Analysis 
Figure 7, shows value of relative 
humidity and temperature inside the 
MIRAS III and MIRAS II for the four 
days data collection period. The maximum 
relative humidity was recorded in the 3 r d 
day for MIRAS II and MIRAS III at 8.00 
a.m. that is 87.2% and 86.1%. Meanwhile 
the recorded temperature was 27.4 °C. The 
minimum relative humidity is 54.1% for 
MIRAS II and MIRAS III is 57.7%. Both 
data was recorded on third day at 1.00 
p.m. and the temperature is 36.3°C. The 
range of relative humidity for both MIRAS 
is 87.2% to 54.1%. From this research 
both MIRAS provide comfortable to 
occupants and comply to the ASHRE 
standard relative humidity which is 30% to 
70%. 
5.0 Conclusion 
MIRAS has the prospect to 
regulate the indoor temperature to an 
acceptable human comfort. This is 
reflected by a reduction of 14.6 % for 
MIRAS III meanwhile 7.3 % for MIRAS 
II in temperature during the peak period. It 
is proved that by changing the roof 
material from galvanized corrugated iron 
(MIRAS II) to nypa thatch (MIRAS III) 
has significantly decreased the outdoor 
temperature impact. The different 
lessening percentage of temperature 
between MIRAS III and MIRAS II is 7.3% 
during the climax time. By this percentage 
of reduction it can help occupants to 
stabilize under extreme temperature. 
Based on the data collected, the 
range of relative humidity is between 55% 
to 85%. From the data, the range of 
relative humidity is a bit higher compare 
with ASHRAE that ideal humidity for 
human living is about 50%- 70%. 
The MIRAS III can fit in 5 adults 
where the maximum size is a size of a 
huge male adult. Instead of MIRAS II that 
only can accommodate three persons. It is 
suitable and comfortable as an emergency 
shelter. 
MIRAS III is not only quick and 
easy to build but it is also safe against 
extreme weather and movable for 
immediate distribution. Therefore MIRAS 
III meet almost all the requirements of 
suitable emergency shelter. Further study 
on MIRAS is to develop the model in kit 
form for the emergency shelter relief (see 
figure-8). The proposed body kit is made 
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from of V2" thick plywood and has a roller 
at the bottom of it. All the material needed 
to construct the model will be placed in the 
kit such as sandbags, barbed wire, exclude 
door, lintel, and roof trusses and nypa 
thatch. 
Furthermore, this study should 
extend to look into the impact of the heavy 
rainfall or snows, earthquake resistances, 
fire, bullet prove and winds. 
Figure 8: MIRAS Kit. 
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